REMARKS 



The Office Action of November 5, 2003, has been carefully considered. 

It is noted that claim 8 is rejected under 35 U.S.C. §103(a) over the patent to Boozenny et 
al. in view of the patent to Bentz et al. and Japanese reference 05-125523 to Demukai et al. 

Claims 9, 10 and 13 are rejected under 35 U.S.C. §103(a) over Boozenny et al. in view of 
Bentz et al., and Demukai et al, and further in view of the patent to Hartig et al. 

In connection with the Examiner's rejections of the claims. Applicant offers the following 
comments. 

The patent to Boozenny et al. discloses a rotating cylindrical magneton structure for large 
area coating. Boozermy et al. do not disclose centrifugal casting nor do they disclose a grain 
structure as recited in claim 8 of the present application. The Examiner acknowledges this on page 
3, lines 1 4- 1 6 of the Office Action. 

The patent to Bentz et al. discloses a method of centrifugally casting metal under an inert 
atmosphere. Bentz et al. do not disclose a tube target for a cathode sputtering installation, nor do 
they disclose a grain structure as recited in claim 8 of the present application. The Examiner argues 
that the use of the centrifugal casting method would lead to a grain structure as disclosed in claim 
8. To counter the Examiner's position, Applicant has enclosed Figures 1-4 which show different 
polished tube target cross-sections. It is respectfully submitted that these Figures disprove the 
Examiner's position. 

Figure 1 shows the polished cross-section of a centrifugally cast silver tube target. The tube 
target was cast in a rotating horizontal casting mold at a temperature Ts = 1 120°C and cooled at a 
cooling rate dT ^ 20 K/s. The silver crystallites are columnar and oriented at an angle of about 45° 
to the circumference of the hollow body. They are not oriented perpendicularly. 

Figure 2 shows the polished cross-section of another centrifugally cast silver tube target. The 
tube target was cast in a rotating horizontal casting mold at a temperature Ts = 1035°C and cooled 
at a cooling rate dT ^= 1 5 K/s. There are only a few silver crystallites at the irmer diameter of the tube 
which are columnar. The remaining grain structure is globular. 
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Figure 3 shows the polished cross-section of a further centrifiigally cast silver tube target. 
The tube target was cast in a rotating horizontal casting mold at a temperature Ts = 1140°C and 
cooled at a cooling rate dT 10 K/s. The silver crystallites are columnar and oriented at an angle 
of about 30° to the circumference of the hollow body. The crystallites are not perpendicular. 

Finally, Figure 4 shows the polished cross-section of a centrifiigally cast silver tube target 
according to claim 8 of the present application. The tube target was cast in a rotating horizontal 
casting mold at a temperature Ts = 185°C and cooled at a cooling rate dT ^ 5 K/s. The silver 
crystallites are columnar and oriented perpendicular to the circumference of the hollow body. 
Further process parameters such as rotation speed of the mold or gas atmosphere in the mold were 
identical for the four tube targets shown in Figures 1-4. However, variation of other process 
parameters such as temperature and cooling rate during centrifiagal casting does lead to different 
grain structures of the resulting tube target as well. Figures 1-4 also show that different grain 
structures can be obtained using the centrifiigal casting method. 

Demukai et al. discloses a continuous induction casting method, but not a centrifiigal casting 
method. A solid metal bar Ic (see Figure 1) is produced and cut perpendicularly to the bar axis into 
discs 2 (see Figure 2). The crystallites of the solid metal bar are oriented parallel to the bar axis. 
Therefore, the discs 2 have a grain structure with crystallites that are oriented almost perpendicular 
to the surface 21 of a disc 2, but not perpendicular to the circumference of the disc 2. Demukai et 
al. do not disclose that a tubular hollow body is produced wherein the grain structure of the hollow 
body consists of columnar crystallites arranged essentially perpendicular to the circumference of the 
hollow body, as in the presently claimed invention. Additionally, Applicants could not find where 
the target disclosed in the Abstract of Demukai et al. is used as a sputtering target for cathode 
sputtering installation. 

The Examiner combined these references in determining that independent claim 8 is 
unpatentable over such a combination. The combination of references does not teach nor suggest 
a tube target for cathode sputtering installation, which tube target has a centrifiigally cast, cylindrical 
hollow body as a sputtering material, wherein the grain structure of the hollow body consists of 
columnar crystallites arranged essentially perpendicular to the circumference of the hollow body. 
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Additionally, there is no mention in any of the references that a tube target with a grain 
structure as recited in claim 8 of the present application would be of any advantage over other grain 
structures of centrifugally cast tube targets. The present invention provided the siirprising result that 
the sputtering rate of a tube target according to claim 8 was higher and more even than the sputtering 
rate of a centrifugally cast tube target with columnar crystallites which are oriented at an angle to the 
circumference of the tube target (as shown in enclosed Figures 1-3), since the surface of the tube 
target shows the same structxjre (cross-sections of the individual crystallites) in both cases. 

Thus, it is respectfully submitted that there is no motivation for combining the references to 
arrive at the presently claimed invention, and even if combinable, the references do not teach the 
present invention. Furthermore, the teachings of the references do not have the surprising results 
obtained from a tube pursuant to claim 8 of the present application. 

In view of these considerations, it is respectfully submitted that the rejection of claim 8 under 
35 U.S.C. § 103(a) over a combination of the above-discussed references is overcome and should be 
withdrawn. 

The patent to Hartig et al. adds nothing to the teachings of the previously-discussed 
references which would lead to the presently claimed invention. Thus, it is respectfully submitted 
that the rejection of claims 9, 10 and 13 under 35 U.S.C. §103(a) is also overcome and should be 
withdrawn. 

Reconsideration and allowance of the present apphcation are respectfully requested. 

hi the event the actual fee is greater than the payment submitted or is inadvertently not 

enclosed or if any additional fee during the prosecution of this application is not paid, the Patent 

Office is authorized to charge the underpayment to Deposit Account No, 15-0700. 

I hereby certify that this correspondence is being Respectfully submitted, 

deposited with the United States Postal Service with 
sufficient postage as First Class Mail in an envelope 
addressed to: Mail Stop AF, Commissioner for Patents, 
P.O: Box 1450, Alexandria, VA 22313-1450, on 

Januarys, 2004: — -pry — tS^A 
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